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Accumulation of trehalose by overexpression of 
tpsl, coding for trehalose-6- 

phosphate synthase, causes increased resistance to 
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Recent studies have shown that heat shock proteins and 
trehalose synthesis are important factors in the thermotolerance 
of the fission yeast Schizosaccharomyces pombe. We examined the effects of 
trehalose- 6 -phosphate ( trehalose-6P) 

synthase overexpression on resistance to several stresses in cells of S. 

pombe transformed with a plasmid bearing the tpsl gene, which codes for 

trehalose-6P synthase, under the control of the strong thiamine- 

repressible promoter- Upon induction of trehalose-6P 

synthase, the elevated levels of intracellular trehalose 

correlated not only with increased tolerance to heat 

shock but also with resistance to freezing and thawing, 

dehydration, osmostress, and toxic levels of ethanol , indicating that 

trehalose may be the stress metabolite underlying the overlap in 

induced tolerance to these stresses. Among the isogenic strains 

transformed with this construct, one in which the gene coding for the 

trehalose-hydrolyzing enzyme, neutral trehalase, was disrupted 

accumulated trehalose to a greater extent and was more resistant 

to the above stresses. Increased trehalose concentration is thus 

a major determinant of the general stress protection response in S. pombe. 
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Yaplp, a yeast transcriptional activator that mediates 
multidrug resistance, regulates the metabolic stress 
response . 
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on of the YAP1 transcriptional activator renders yeast cells 

multiple metabolic inhibitors. In an effort to identify other 
s required for this phenotype we have isolated genomic 



mutations which neutralize this effect- One such mutation was further 

characterized and the affected gene was shown to be identical to TPS2 

which encodes trehalose phosphate phosphatase, an 

enzyme catalysing the second step in trehalose biosynthesis. We 

have analysed the transcriptional regulation of the TPS2 gene and have 

shown that its transcription is induced by a variety of stressful 

conditions caused by metabolic inhibitors, osmotic shock and heat 

shock. This transcriptional activation is mediated by multiple 

stress promoter elements (C4T) and requires the function of 

Yaplp as well as reduced activity of the cAMP- regulated protein kinase. 

Using an appropriate reporter gene we have shown that Yaplp is generally 

required for transcriptional regulation through the C4T stress element. 

These results show that the YAP1 protein has a pivotal role in the 

metabolic stress response and the acquisition of stress tolerance. 
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